SUMMARY Eleven patients with large cerebellar infarctions were admitted recently to our service. Eight of them showed evidence of hydrocephalus on the CT scan examination. Five were treated with controlled external ventricular drainage and six were managed conservatively. One death, most likely due to progres sive brainstem infarction, occurred. The outcome was favorable in the other patients. It is suggested that prompt treatment of the acute obstructive hydrocephalus may obviate the need for posterior fossa decom pression in patients with massive cerebellar infarction. This 81 year old man presented with dizziness of sudden onset followed by persistent vomiting. On ad mission he was fully conscious and alert, well oriented and his speech was normal. He complained of some difficulty in swallowing. He had unsustained horizon tal nystagmus on lateral gaze in either direction. Over the next 24 hours he deteriorated, first becoming drowsy and disoriented with course horizontal nystag mus on lateral gaze and ataxic movements in his right limbs. His speech became feeble and markedly dysarthric. He then required noxious stimuli to be roused. His right pupil became slightly smaller than the left and he developed a right 6th nerve palsy. The CT scan showed a low density mass lesion in the right cerebel lar hemisphere compressing the 4th ventricle with dila tation of the lateral ventricles ( fig. 1) . He was given 4 mg dexamethasone intravenously which was repeated every 6 hours over the next 48 hours followed by gradual reduction in dosage. In addition 500 cc of 20% mannitol was infused over a 24 hour period. His condi tion improved and within 12 hours he became alert. During the next few days his pupils became equal, extraocular movements were full and his nystagmus disappeared. He was up and discharged within 2 weeks after admission. Neurological examination 6 months after admission revealed mild dysmetria of his right arm.
Illustrative Cases Case 1 This 81 year old man presented with dizziness of sudden onset followed by persistent vomiting. On ad mission he was fully conscious and alert, well oriented and his speech was normal. He complained of some difficulty in swallowing. He had unsustained horizon tal nystagmus on lateral gaze in either direction. Over the next 24 hours he deteriorated, first becoming drowsy and disoriented with course horizontal nystag mus on lateral gaze and ataxic movements in his right limbs. His speech became feeble and markedly dysarthric. He then required noxious stimuli to be roused. His right pupil became slightly smaller than the left and he developed a right 6th nerve palsy. The CT scan showed a low density mass lesion in the right cerebel lar hemisphere compressing the 4th ventricle with dila tation of the lateral ventricles ( fig. 1) . He was given 4 mg dexamethasone intravenously which was repeated every 6 hours over the next 48 hours followed by gradual reduction in dosage. In addition 500 cc of 20% mannitol was infused over a 24 hour period. His condi tion improved and within 12 hours he became alert. During the next few days his pupils became equal, extraocular movements were full and his nystagmus disappeared. He was up and discharged within 2 weeks after admission. Neurological examination 6 months after admission revealed mild dysmetria of his right arm. Case 2 This 56 year old man suddenly collapsed at home three days prior to admission. He did not lose con sciousness but was dizzy and vomited repeatedly. He was admitted to the local hospital for three days but gradually became drowsy and confused for which he was transferred to our unit. His blood pressure was 210/100 mm Hg. He was drowsy but could be aroused with repeated verbal stimuli. His speech was dysar- the cerebellar swelling and a patent 4th ventricle with reduction in the hydrocephalus ( fig. 3 ).
Case 3
This 72 year old man was admitted to hospital be cause of suboccipital headache, nausea, vomiting and unsteadiness for approximately 24 hours duration. He was drowsy but his speech was normal. He had hori zontal nystagmus on lateral gaze in either direction and vertical nystagmus with upward gaze. Minimal incoor dination was noted in his left arm and leg. Tendon reflexes were normal and plantar responses were flex or. CT scan showed a left cerebellar infarction. Over the next 24 hours the patient's condition deteriorated. He became comatose with occasional decerebrate movements to painful stimuli. Pupils were small and reacted feebly to light. His eyes were fixed in conju gate deviation to the right and his corneal reflexes were depressed bilaterally. There was moderate symmetri cal hyperreflexia ( fig. 4 ). An emergency twist drill hole was made in the right frontal area and the right lateral ventricle was tapped with external ventricle drainage against a differential pressure of 25 cm H 2 0. He became conscious within an hour and was able to 
Case 4
This previously healthy 76 year old woman devel oped suboccipital headache, nausea, vomiting and diz ziness approximately 12 hours prior to admission to her local hospital. She continued to deteriorate over the next 24 hours and was subsequently transferred to our unit when she was noted to be comatose and not re sponding to painful stimuli. The pupils were small and reacted minimally to light. The corneal reflexes were depressed and ice water caloric responses were absent. She had bilateral symmetrical hyperreflexia with ex tensor plantar responses. A CT scan showed a large right cerebellar infarction associated with moderate FIGURE 5 (A AND B) .
CT fig. 7 ). This patient was discharged from hospital, returned to her routine and was without neurological deficit when re assessed 6 months later.
Discussion
In 1938, Germain and Morvan, 5 first described the clinical course of a 32 year old man who died from a right cerebellar infarction. Two further papers ap peared in 1956, one by Fairburn and Oliver, 6 and the other by Lindgern, The clinical features of cerebellar infarction cover a wide spectrum mimicking symptoms and signs from an acute labyrinthitis to a rapidly expanding posterior fossa mass lesion with brain stem and cerebral dys function. Attempts to classify the patterns of the clini cal picture were made recently. 26 27 Obviously the cru cial feature, determining the type of treatment and the timing of surgery, is alteration of the mental state and the level of consciousness.
The mortality for patients with progressive brain dysfunction approaches the level of 80% if the condi tion is left untreated. 1 The current treatment of choice, posterior fossa craniectomy with resection of the in farcted tissue carries a high mortality, 28%, in elderly, patients with artherosclerotic vascular disease. 1 Exter nal ventricular drainage has been recommended by Geraud et al. 18 (Case 3), and Greenberg et al.
29
(Cases 1 and 2) and is supported by the good results of our cases. The only death in our series occurred despite reduction of the cerebellar swelling on the CT scan, presumably because of further brain stem infarction. Autopsy was not allowed by the family.
Factors favouring this approach are: 1) external ven tricular drainage, although not risk-free, is a much less hazardous procedure compared to the direct removal of the infarcted tissue. It can be performed within a few minutes on the ward without general anesthesia; 2) the most important cause of the clinical deterioration ap pears to be obliteration and displacement of the 4th ventricle and/or the aqueduct resulting in acute hydro cephalus rather than pressure effect on the brain stem by the swollen cerebellar hemisphere. In the study by Apparently an important reason for urgent decom pression was the difficulty in differentiating between cerebellar infarction and hemorrhage in the pre-CT scan era. The latter is a much more aggressive lesion. In the autopsy series of Sypert and Alvord 95% of the cerebellar hemorrhages found were acute resulting di rectly in a fatal outcome, compared to 54% of the detected cerebellar infarctions. A good quality CT scan will demonstrate all cerebellar hemorrhages of clinical significance. Cerebellar infarction on the CT scan will appear either as a low density area or isodense when the scan is performed early or the infarc tion is becoming hemorrhagic. Large hematoma can occur with an infarction which might be impossible to distinguish from frank hemorrhage. Progressive neurological deterioration in patients with cerebellar infarctions and associated hydrocepha lus is very likely related to increasing intracranial pres sure in the absence of brain stem infarction. The dra matic and rapid recovery after CEVD would support this hypothesis. In contrast, patients who do not devel op hydrocephalus with large cerebellar infarctions fair well without ventricular drainage. 34 In our patients, neurological deterioration continued unless the hydro cephalus became arrested or was treated by CEVD. Recently, Sayama et al., 35 reported 12 cases of cere bellar infarction and used the presence of hydrocepha lus as an important factor in deciding about posterior fossa decompression. Thus, it would appear that one of the most important determining factors in survival of patients with cerebellar infarction is whether hydro cephalus develops.
Dexamethazone was used in 7 of the 11 patients presented. Since the initial report of the use of corti sone in the acute treatment of "apoplectic stroke" by Russek, Zohman and Russek, 35 numerous reports have followed on the use of steroids in cerebral infarction, although conclusions as to their benefit are often dia metrically opposed. 35 " 38 More specifically, there is no statistically significant data defining the use of steroids in acute cerebellar infarction. While brain swelling from ischemic edema is seldom life threatening in the supratentorial compartment, massive cerebellar infarc tion and swelling may be critical in the presence of acute obstructive hydrocephalus. It is not inconceiv able that, in some cases, steroids may reduce cerebel lar swelling, albeit minimal, but sufficient to prevent the development of acute obstructive hydrocephalus.
In conclusion, it is our opinion that external ventric ular drainage should be tried first and that posterior fossa craniectomy should be reserved only for the cases in which the former procedure is proven ineffec tive.
